Campylobacterfetus does not utilize carbohydrates as a source of energy and is thus relatively inert upon routine biochemical testing (7). This gram-negative organism is identified by typical vibrioid morphology, oxidase and catalase activity, darting motility, and production of H2S detectable by lead acetate paper over a
Campylobacterfetus does not utilize carbohydrates as a source of energy and is thus relatively inert upon routine biochemical testing (7) . This gram-negative organism is identified by typical vibrioid morphology, oxidase and catalase activity, darting motility, and production of H2S detectable by lead acetate paper over a Kligler's iron agar or triple sugar iron agar slant. Currently there are only two tests which are generally used to differentiate between C. fetus subsp. jejuni and subsp. intestinalis: ability to grow at 42°C, but not at 25°C, and susceptibility to nalidixic acid (14) . In reference laboratories analysis of fatty acid content by gas-liquid chromatography may be used to differentiate between the two subspecies (3) , but this method is not practical for most laboratories. Veron and Chatelain suggested that sensitivity to 1 mg of triphenyltetrazolium chloride (TTC) per ml may be another differentiating characteristic (15) , and Butzler and Skirrow later recommended decreasing the concentration of TTC to 400 ,ug/ ml for this tolerance test (4) . Harvey recently reported that testing the ability to hydrolyze hippurate was useful for differentiating between the two subspecies (5) .
The purpose of this study was to determine the reliability of hippurate hydrolysis and resistance to TTC in differentiating between C. fetus subsp. jejuni and subsp. intestinalis and also to t Present address: Veterinary Research Laboratory, Montana State University, Bozeman, MT 59717. examine the usefulness of these two tests in biotyping strains of C. fetus subsp. jejuni from different sources.
MATERIALS AND METHODS
We tested 315 strains of C. fetus subsp. jejuni, including 155 human strains and 160 animal strains (see Table 1 ). All strains of C. fetus subsp. jejuni were initially isolated from stool or cecal specimens by use of the selective plating medium, Campy-BAP (Pasco Laboratories, Inc., Wheatridge, Colo.), consisting of tryptose agar base for Brucella spp., 5% sheep blood, and these concentrations of antimicrobial agents per liter: vancomycin, 10 mg; polymyxin B, 2,500 U; trimethoprim, 5 mg; amphotericin B, 2 mg; and cephalothin, 15 mg (1). All plates were incubated for 48 h at 42°C in an atmosphere of 5% oxygen and 8% carbon dioxide. Strains were identified as C. fetus subsp. jejuni by tests described previously (1) . All strains were less than six generations old at the time of testing.
The rapid hippurate hydrolysis test described by Hwang and Ederer (6) formazan complexes by growing bacteria; however, these salts inhibit the growth of some other bacteria such that the red complexes are not produced. Veron and Chatelain found that none of 18 strains they called C. fetus subsp. fetus (C. fetus subsp. intestinalis of Smibert [13] ) grew on blood agar containing 1 mg of TTC per ml; in contrast, 9 strains of Campylobacter coli and 1 strain of C. jejuni (now both classified as C. fetus subsp. jejuni [13] ) did grow on this medium (15) . Although these results are in agreement with our current study, it is difficult to classify the organisms tested by Veron and Chatelain (15) with absolute surety since specific details of biochemical reactions were not given for each strain. Skirrow and Benjamin reported that tolerance to TTC (measured by a strip-diffusion method) is a useful test for differentiating strains within the C. coli and C. jejuni groups (12) .
Microorganisms which show hippuricase activity are able to hydrolyze hippurate to benzoic acid and glycine. Hwang and Ederer described a 2.5-h rapid method for detection of the end product glycine by use of the indicator ninhydrin (6 
